Contrasting predictions were made to differentiate a one-stage from a two-stage model of word-association performance in schizophrenia. Schizophrenics and normals (N = 24 each) provided word associations in response to (a) "free" versus "idiosyncratic" instructions and (5) stimulus words that typically elicit either a strong dominant association or several weak associations. Results confirmed the two-stage model: under idiosyncratic instructions, schizophrenics produced more common associations than normals. Findings were consistent with two assumptions pertinent to the two-stage model: schizophrenics (a) sample from an underlying repertoire of nondeviant associations and (6) are deficient in the ability to edit out sampled but situationally inappropriate associations, whether common or unusual.
Schizophrenics typically emit more deviant or unique responses in word-association tasks than normals (Buss, 1966) . Theoretical formulations to account for this have been proposed by Mednick (1958) , Broen and Storms (1966) , and Cohen and Camhi (1967) , among others. These formulations may be classified as using either a one-stage or a two-stage model to describe the process leading to the emission of an associative response. Mednick's (1958) ideas provide a good illustration of a one-stage model of wordassociation performance in schizophrenia. He proposed that the schizophrenic's typically high anxiety level results in a heightened drive state which, in light of Hull's theory (1943) , provides remote associations with increased response strength. Once these remote associations are strong enough to clear an "evocation threshold," they can compete successfully with more common responses. Such a model implies that the momentary associative strength of a response, relative to other potential responses in S's repertoire, is the sole determinant of its being emitted.
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increases response competition in schizophrenia was acknowledged by Broen (1968) , who related Mednick's concepts of "drive" and "threshold" to Broen and Storms' (1966) notions of "arousal" and "ceiling." Broen and Storms assumed that schizophrenics are both more aroused and have lower responsestrength ceilings than normals. They suggested that heightened arousal in schizophrenics raises the associative strengths of normally weak, nondominant responses. Schizophrenic word-association performance thus becomes functionally random; that is, the response strengths of dominant and competing responses are equalized as all collapse against the low ceiling. Broen and Storms speculated further that the heightened arousal necessary to produce this ceiling effect is a direct result of the stress of standard experimental situations on hospitalized schizophrenics.
Since schizophrenics therefore frequently respond with inappropriate, normally nondominant responses, Broen and Storms asserted that normal appropriate behavior is characterized by dominance of appropriate responses. Thus, in an appropriately responding person, an increase in arousal which decreases the frequency of dominant responses usually reduces appropriate behavior [1966, p. 266] ."
This implied equivalence of dominant and appropriate responses, if it is not objectionably circular, is probably incorrect. That is, there are many situations where the dominant response is not appropriate and, instead, some sort of self-editing process must operate in order to conserve appropriateness via the selective facilitation of nondominant responses. Some examples would be the effective use of punch lines, puns, and double entendres, making interpretations in psychotherapy, writing poetry without being trite, or even choosing a hiding place for a birthday present. The experimental literature on creativity contains many examples of the inappropriateness of dominant responses (for example, Wild, 1965) .
Experimental examples of situations in which the dominant response is not appropriate have also been used for the study of schizophrenic language usage, particularly by Chapman, Chapman, and Miller (1964) . They demonstrated that compared to normals, schizophrenics were especially prone to misinterpret words that have more than one meaning in situations in which the weaker response was the more appropriate; that is, errors were prompted by a bias to the stronger response.
The process of selectively suppressing dominant in favor of weaker but more appropriate responses was considered by Cohen and Camhi (1967) , who proposed a two-stage model to explain schizophrenics' associations. Their proposal was based on the Rosenberg and Cohen (1966) conception of a two-stage, probabilistic process in word-association tasks. According to this conception, during the first stage, called "sampling," S samples a response from a hypothetical set of responses and then (implicitly) proceeds to the second or editing stage, called "comparison." Rosenberg and Cohen explained that during the comparison stage, S compares certain properties of the sampled response with criteria supplied by the experimental instructions (as in controlled word-association) or supplied by the subject himself (as in free word-association). The subject either emits the sampled response or rejects it depending on how closely the sampled response approximates the assigned or self-instructed criteria [1966, p. 227], If the sampled item is rejected, the two-stage cycle is repeated. Ultimately an item is sampled, judged to be acceptable, and emitted as a response.
In contrast to the previously described Broen and Storms' deterministic model-one based on a fixed hierarchy of responsesRosenberg and Cohen's two-stage model is probabilistic. That is, for an individual, the probability that any particular response will be sampled during the sampling stage is proportional to its frequency of occurrence as a word-associate to the stimulus word, as estimated from group norms. The comparison stage is also probabilistic: the comparison of a sampled response with the criterion (assigned or self-produced) yields the conditional probability that S will emit it given that he has sampled it. The probabilistic nature of this decision allows for the occasional emission of inappropriate responses even among normal 5s. Rothberg (1967) provided a test of this model using word associations of normals.
Applying the two-stage model to schizophrenia, Cohen and Camhi (1967) concluded that deviant responses among these patients are especially prevalent because of impaired editing in the comparison stage rather than because of deviant associative repertoires. The notion of defective editing in the speaker's comparison stage was given further support by Nachmani and Cohen (1969) and Smith (1970) .
Finally, in a recent paper Boland and Chapman (1971) presented data in support of a similar notion, namely, that schizophrenics show accentuation of normal response biases in their errors apparently because of frequent failure to screen, that is, accept and reject responses on the basis of their appropriateness [p. 52] .
Purpose
The present study is concerned with establishing an experimental analogue of situations in which the "dominance" and "appropriateness" of responses can be separated or unconfounded, thereby permitting comparison between one-and two-stage models of the schizophrenic association disturbance.
One way of experimentally creating a situation in which the dominant responses would not be the appropriate ones would be to ask 5s to give word associations that most people would not give in response to a list of stimulus words. Word associations produced under these conditions, that is, "idiosyncratic" instructions, could readily be compared with those produced under standard free association instructions.
Under free instructions, the commonality of schizophrenics' associations typically is lower than normals.' This lowered commonality can be attributed to a hierarchical collapse according to the Broen-Storms' one-stage model, or to an inability to reject deviant associations according to the Cohen-Camhi two-stage model. Thus, under free instructions both models predict the same lowered commonality of schizophrenics' associations. In contrast, with idiosyncratic instructions the models entail opposing predictions.
1, The one-stage model would predict that schizophrenics will perform better than normals in producing idiosyncratic responses because their hierarchies of associations have (more or less) collapsed to simulate random pools, thus making idiosyncratic associations more available. Under idiosyncratic instructions, therefore, the average commonality (normative frequencies) of schizophrenics' responses will be lower than that of normals.
2. The two-stage model predicts that since the schizophrenic association disturbance is a product of poor self-editing, that is, impaired functioning at the comparison stage, rather than a deviant repertoire, schizophrenics should persist in emitting dominant but now inappropriate associations. Therefore, the average commonality of schizophrenics' responses will be higher than that of normals.
An additional variable considered in the present study is the nature of the stimulus words used in the word-association task. The stimulus words were of two types: one in which the words elicit single dominant associations and the other in which a number of less frequent associations are found rather than a single popular response. The response frequency curves of the former list, as estimated from the norms of Palermo and Jenkins (1964) , would be characterized by steep slopes; the latter by relatively flat slopes. The flatness of the distributions of associations to these latter words should tend to equalize the performance of the two diagnostic groups, according to both the one-and two-stage models. This is because, in contrast to the situation produced by steep-slope words, flat-slope words are characterized by a lack of any clearly dominant responses, thereby limiting the degree to which strong but inappropriate associations can interfere with either group's performance. Figure 1 illustrates the hypotheses tested in the present study with regard to average commonality of responses produced by normals as compared with schizophrenics.
METHOD Subjects
Forty-eight 5s were used; 24 schizophrenic patients from the Veterans Administration Hospital at Lyons, New Jersey, and 24 normal control 5s recruited from the ranks of fulltime firemen in New Brunswick, New Jersey. Participation was on a voluntary basis. All patients carried a current primary diagnosis of schizophrenia (chronic), arrived at by consensus of at least one staff psychiatrist and psychologist, and had been hospitalized on a continuous basis for at least 3 yr. prior to this study. The range, in years, of length of hospitalization was from 3 to 27 with a median of 12.0. Nine of the patients were diagnosed as paranoid subtype, 12 chronic undifferentiated, 2 hebephrenics, and 1 simple. None of the patients were receiving ECT at the time of the experiment. While many were on maintenance drug treatment, no attempt was made to control the drug variable. While the patients and firemen differed somewhat in age (t = 2.25, df = 46, p < .05), they were comparable to one another in education and scores on the vocabulary portion of the Shipley Institute of Living Scale (Shipley, 1940) . Details are given in Table 1 .
Stimulus Words
Two lists of twenty words each were compiled from the words used by Palermo and Jenkins (1964) . List B was a replication condition of List A. Both lists consisted of (a) 10 stimulus words that elicit highly dominant responses, that is, to which 50%-67% of Palermo and Jenkins' 5s responded with one particular association and (b) 10 stimulus words that elicit weaker associations, that is, to which 12%-25% of those 5s responded with the most dominant association. The former 10 stimulus words are referred to as steep slope words and the latter ten as fiat slope words, describing the relative shapes of their distributions of response frequencies. The lists are presented in Table 2 .
Procedure
All stimulus words were individually printed on 3 X 5 in. cards and, within each list, randomized prior to each testing session by shuffling the deck. The presentation of a list was preceded by one of the following instructional conditions.
Free instructions. Each 5 was told that E would hold up each card and read it aloud while S read it to himself. The 5 was requested to say the first word he thought of when he read or heard the stimulus word. After two practice items, the instructions were repeated. Each 5 was also told that this was not a test of speed; he was encouraged to proceed at his own pace.
Idiosyncratic instructions. The S was asked to respond to each stimulus word by saying a word he was reminded of and that the believed "very few peopleeven nobody else-would say." Following each of two practice items, 5s were provided with feedback about their understanding of the instructions.
In both conditions, E let 5 know ("OK, fine") when S had responded correctly to the practice items. If S's responses were incorrect, E repeated the instructions and represented the same practice items until S produced an acceptable response. Instructions were thereafter repeated upon request, and routinely after 5 had given his first five associations. Six patients were discarded at this stage because behavior was too disorganized for testing to continue.
Experimental Design
Every response was assigned a number which was its frequency in the Palermo and Jenkins (1964) norms. Latency (in seconds) of each response was recorded by stopwatch. The experimental design-a mixed analysis of variance-permitted analysis of the effects on response frequency and on response latency of diagnosis, instructions, and type of stimulus words (flat or steep slope). That is, a 2 X 2 X 2 analysis of variance was done for frequency and another for 
RESULTS

Response Frequencies
The findings for response frequency are presented in Figure 2 . Each plotted value (bar) in the figure represents the mean Palermo-Jenkins normative frequency of 120 word associations; that is, the averaging was across 10 stimulus words by 12 5s. Figure 2 shows that under free instructions, schizophrenics gave less common responses than normals to both Lists A and B as measured by the average normative response frequencies obtained. In contrast, under idiosyncratic instructions, schizophrenics produced more common responses than the normals. The Diagnostic Group X Type of Instructions interaction, apparent in Figure 2 , was statistically significant for both List A (F = 4.19, df=l,p< .05) and List B (F = 12.06, df = 1, p < .Ol).
Figure 2 also suggests that the Instructions X Diagnosis effects were dependent on the type of stimulus word used; all differences between diagnostic groups appear negligible for the flat slope stimulus words in contrast to the sharp differences apparent with the steep slope words. This three-way interactiongroups, instructions, type of stimulus wordwas also statistically significant for both List A (F = 4.67, df = 1, p < .05) and List B (F = 11.76, df=\,p< .01).
More specific comparisons of treatment means were undertaken by the method of computing the least significant difference (Steel & Torrie, 1960) for both lists (least significant difference = 10.56 for List A, 14.50 for List B, p = .05 in both cases). These com- parisons are given in Table 3 . They indicate that the sharp differences between the mean normative response frequencies of normals and schizophrenics for the steep slope words were all statistically significant (p < .001).
In contrast, there were no statistically significant differences between groups for the flat slope words except for the small but significant (p < .05) difference found under free instructions in List B.
Response Latencies
A reciprocal transformation was performed on the latency data, graphically illustrated in Figure 3 . Similar to the response-frequency analysis, each plotted value (bar) in the figure represents the mean of the reciprocals of 120 response latencies; that is, the averaging was across 10 stimulus words by 12 5s. Analysis of variance of these scores showed a statistically significant Diagnostic Group X Type of Instructions interaction for both List A (F = 5.84, df = 1, p < .05) and List B (F = 36.25, df= \, p< .01) . In addition, Figure 3 suggests that the effects of diagnostic group and instructions depended on the type of stimulus word used, similar to the results reported for normative response frequencies. This three-way interaction was significant (F = 36.56, df = 1, p < .01), however, only in List B.
Again, the method of least significant differences was used to undertake specific treatment comparisons (least significant difference = .12 and .14 for Lists A and B, respectively, p = .05 in both cases). These comparisons are given in Table 4 . They indicate that normals were faster than schizophrenics in responding to free instructions, while under idiosyncratic instructions the differences between groups were not significant. These findings appeared whether the stimulus words were flat or steep slope words. In fact, under idiosyncratic instructions in List B, schizophrenics responded even more quickly than normals to steep slope words and were equal to the normal group in response to flat slope words.
The possibility that the obtained differences between schizophrenics and normals could be attributed to the earlier mentioned mean age difference between the groups (Table 1) was checked by running within-group correlations between age and the two major dependent variables. These latter included a score for individual normative response frequencies under free minus idiosyncratic instructions and a similarly constituted difference score for response latencies. None of the correlations was significantly different from zero.
Finally, as a rough check on the schizophrenics' comprehension of the instructions, a tabulation was made of the direction of the commonality and latency change found under the two instructional conditions for the individual 5s. These findings for the normals were that all 24 gave responses of higher commonality and shorter latency under the free instructions. Of the schizophrenic group, 20 of 24 5s also produced responses of higher commonality and 17 of 24 gave responses of shorter latency, which under the free instructions was appropriate to the difference between the two sets of instructions.
DISCUSSION
According to the one-stage model of wordassociation performance, the schizophrenic's deviant associative repertoire (flat or random distribution of associates) would lead one to expect that he would be less likely than a normal to produce common associations under standard free association instructions. Also, because remote associations are more available to him, idiosyncratic instructions should pose, if anything, less of a problem for the schizophrenic than for the normal. The present results, however, clearly contradicted this latter expectation and appeared to confirm, instead, the two-stage model: under idiosyncratic instructions schizophrenics gave more common responses than normals.
The conclusion that the schizophrenics are unable to suppress normatively common responses under idiosyncratic instructions is consistent with two assumptions pertinent to the two-stage model: (a) schizophrenics sample from an underlying repertoire of nondeviant associations and (b) their ability to edit situationally inappropriate responses is faulty.
When lumping together the associative response frequency totals from all conditions, it was found that schizophrenics were equal to normals, giving further support to the assumption that the patients sample from associative repertoires that are essentially the same as the normals. This conclusion has also been reached by Cohen and Camhi (1967) , Fuller and Kates (1969) , and Smith (1970) .
The present results are consistent with those of Chapman (1958) and Chapman et al. (1964) . Chapman (1958) found, using a word-matching task, that schizophrenics were more susceptible than normals to various distractor words especially when the association value of the distractor word (to the target word) was high. In an analogous fashion the present study has demonstrated that in contrast to the flat slope words, steep slope words, under idiosyncratic instructions, posed the most difficulty for schizophrenics, presumably by virtue of the distraction produced by the dominant responses to these stimuli.
When inappropriate associations were sampled, the schizophrenics appear to have been less able than normals to reject them and, according to the two-stage model, repeat the sampling-comparison cycle in a productive fashion. This is consistent with Cohen and Camhi's (1967) statement that, under standard free word-association instructions, "Highly personal and idiosyncratic responses may occur to normals as frequently as to schizophrenics but be more often suppressed by normals [p. 246] ." It is also consistent with a hypothesis suggested by Cromwell and Dokecki (1968) , who attributed the schizophrenic's language disturbance at least in part to his inability to "withdraw his attention from a stimulus after having attended to it [p. 249] ." Applied in the present context, the pathological effect of this "disattention" defect would stem from the persistence with which sampled associations thus resist rejection in the editing stage of the two-stage process.
The schizophrenics' inability to sample a nondominant response despite repeated re-cycling of the sampling-comparison sequence might have been expected to cause them to take much longer to respond under idiosyncratic instructions than the normal SB. That the present findings did not show this may be a consequence of the chronicity of the population used in this study. Possibly chronic schizophrenic patients have acquired a tendency to give up rapidly once they sense the futility of their attempts to reject a dominant response. Acute patients, still struggling with the cognitive changes of early schizophrenia, might be expected to continue to "search" their associative repertoires, thereby obtaining longer latencies than either chronic schizophrenics or normals.
